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(57) Abstract: A zoom lens has arranged in it four lens groups that arc, in sequence from the object side, a first lens group (Gl) 
having a positive refractive power, a second lens group (G2) having a negative refractive power, a third lens group (G3) having a 
positive refractive power, and a fourth lens group (G4) having a positive refractive power. When the state of lens positions is varied 
from a wide end state to a tele end state, the second lens group moves to the image side and the fourth lens group moves so as to 
compensate a positional variation in the position of an image surface which variation is caused by the movement of the second lens 
group. At this time, the first lens group and the third lens group are fixed in the optical axis direction. Further, an aperture stop S 
is placed on the object side of the third lens group. Also, the third lens group is constructed from a negative section group having a 
negative refractive power and a positive section group having a positive refractive power, where the positive section group is placed 
on the image side of the negative section group with an air gap from the negative section group. The zoom lens satisfies (1) 0.4 < 
Da/TL < 0.5, where Da is the distance from the aperture stop to an image field and TL is the entire length of the lens (the distance 
in the optical axis direction, from that lens surface of the lens system which is the closest to the object to the position of an image 
surface. 
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(4) |f 2 | / (fw f t) ,n =0. 47 9 
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[0081] m7bmm5itmmmMi<omm&&mftmx*<Dmumm&%Mti*u m 

^(f =21.047) \Z.#tfZ>WfcMm$:&-to 

[0082] msnmms^^mm^^x, ^mumm^omm^m^m^u 

■ [oo83] ±.mm4Rv&i&mmfrt±>, ti»jui^(D-(4)^jiL, timm* 

[oo84] m6n^m^-^>^<Dm2mm<D]rm2(Duyycmf^^irmxh^o %\y 
' y^mGiimmM^am^mc^^^^^uy^b^mn^am^m^ 

mz\mtzi£.uyXLi3\z£mj$ l £ti, %2vyxmG2um.m\m^zmnz*~ 
, T&TsWMv&yvXLzu Mm«^Ai/^XL22 % m&y>xtmwyyxt<D 

tciEyy^b(Dm^yy^L3i^mnnz0mmmirmayy^mm\^ 
mm^\mtz^yy^bom^yy^L32^mn\^m^\mtciB.yy^33izx^ 

m\mm^ntc^uy^tmmMKam^mziEuy^bom^y^L42\z 

[0085] Z.(Dm2(D'MM(Dmm^^^-^yy^2Xn, Sg3l^XpG3f \zmm£ti 

zm&ikyyxX3itf&i®ftm, m&yyxL32biEyyxL33ttfiEnttmzte 

[0086] £fc, «#ftt-@£T*fc5li P^t)S^3W^XpG30i?#:{KiJic:ie^L-ClB 

[0087] ^5(C±E^2^^0^2(C^WM^MLfcM^iif!|20%5c^{il 
[*5] 
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26. 2087 


0. 490 


1.84666 


23.8 


2: 


14.7706 


1.469 


1.49700 


81.6 


3: 


-114. 5260 


0. 049 






4: 


12. 5245 


0. 876 


1.49700 


81.6 


5: 


54. 2087 


0.049 






6: 


8. 8958 


0. 837 


1.49700 


81.6 


7: 


20. 8989 


(D7) 






8: 


18. 3065 


0.171 


1.75500 


52.3 


9: 


1.9052 


0. 938 






10: 


-11.0709 


0.147 


1.88300 


40.8 


11: 


8.8367 


0.049 






12: 


3. 2037 


1. 178 


1.75520 


27.5 


13: 


-3. 1296 


0.147 


1.88300 


40.8 


14: 


10.0915 


(D14) 






15: 


0.0000 


1.263 






16: 


-4. 2208 


0.147 


1.75520 


27.5 


17: 


7. 7645 


0. 495 


1.92286 


18.9 


18: 


-9. 9555 


0.147 






19: 


12. 1878 


1.202 


1.58913 


61.3 


20: 


-2. 6827 


0. 208 


1.80100 


35.0 


21: 


-11.7616 


0. 073 






22: 


143. 7374 


1.155 


1.49700 


81.6 


23: 


-4. 0930 


(D23) 






24: 


6. 3850 


1.224 


1.69350 


53.3 


25: 


82. 9604 


0.122 






26: 


6. 0637 


0.147 


1.84666 


23.8 


27: 


3. 3544 


1.102 


1.48749 


70.4 


28: 


48. 9615 


(D28) 






29: 


0.0000 


3.807 


1.51680 


64.2 


30: 


0. 0000 


(Bf) 







[0088] %2<D%M<DtMKfrfrZ>X-J*v>'s<2\z.io\^x, MffiWMM^i^X 

%2uyxmG2tmnmst<Dm<DmmmDi4, m3uyxmc3t^4uy^mc 
4t<Dm<Dmmmr>23, m4u>^mG4ii^myv^ppt<Dm<DmmmD28^ 



WO 2006/092966 



18 



PCT/JP2006/302816 



[f*6] 

• f 1.000 ~ 8.860 ~ 21.057 

FNO 1.65 ~ 2. 18 - 2.88 

2w 60.31 ~ 7. 14 ~ 2.99° 

D7 0.184 7.703 9.029 

014 9.457 1.938 0.612 

023 1.686 0.700 2.017 

D28 0.586 1.572 0.255 

Bf 0.567 0.567 0.567 

[0089] ^2(75«0^^{^^^X-i^V>X2^C:*3^^X > ^19ffiS.^24B<D#l/V 
[«7] 

B19ffi *=-0. 160601 A=-0.218930E-02 B=-0. 985084E-04 

C= 0. 145786E-04 D=-0. 215771E-05 
m24ffi k =-0.658853 A=-0. 457647E-03 B=-0. 105701 E-04 

C= 0. 624990E-05 D=-0. 587955E-06 

[0090] ±mmmMm2<D&&wxttfomm\z7jk-t 0 

f 3 n =-16. 899 
f 1 =13.316 
f 2 =-2. 122 

(1) Da/TL = 0. 465 

(2) | f 3n |/fw=16. 8 9 9 

( 3 ) f 1 / ( f w • f t ) ,/2 = 2 . 9 0 2 
(4) | f2|/(fwf t) ,/2 =0. 4 6 2 

[0091] m7Tjmm9imimmm2<DMm^m^mx'(Dmumm^ti^ti7j<u m 

7(^j£^fflM (f= 1.000) , l^8«^P^^^«M(f =8.860) % I1|9«M^« 
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m (1=21.057) \z.33Vz>mw.Mmz*i-o 
[0092] m77bmm9<D&®.mmz&^x, mm^mmwmmimmm^u 

[0093] ±mm8Rx$&i&mmfrb, mmnm2te&w$;(i)~(4)m&u 
[0094] mion^mM^-^y^<Dm3mm^^ou>^m^fi<-rmxh^ 0 m 

~xjjxmvi<D&uyXL2i, mm^<DM^y^L22, m&yyxtmmyyxt 
(Dm^y^L23Kxm^n, m^>xmG3\mwyyxbmmmz.&mzfo 
m^vy^t(Dm^yy^3ummmmnm^ir^navy^tmwm 
\mm^m^vy^t<Dm^y^32,mm^am^mciEyy^33\z^ 
m&ts ti, m^yyxmGmmwm ^wmwxhz&ffi* ^ mts-yy xl4 i % 

[0095] z.<D%3<Dnm<Drtma)^%x-j*yyX3x»\^ w,3vyxmG3^ \Z.WM£tl 
^m^yy^L3i^%Mm,^yy^32tiEyyx\.33bi)mu^m^ 
■to 

[0096] ytmjrmz.mfexfoz>m nmstem3yyxmG3<Dy>immzimLxm 
[0097] ±mm3<Dmn<DMM3\zMc&&mmmmLtcmmMM3<Dm7i<z> 

[«9] 
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-8. 9759 
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1.88300 


40.8 
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6. 3992 


(D14) 
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0. 0000 


0. 628 
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1.74950 


35.3 
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4. 7066 


0. 548 


1.84666 


23.8 
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-19.4034 


0.151 






19 


15. 6193 


1.228 


1.58913 


61.3 


20 


-2. 1337 


0.213 


1.88300 


40.8 


21 


-7. 7932 


0. 085 
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-21.9672 


1.221 


1.49700 


81.6 


23 


-3. 0471 


(D23) 






24 


5. 2667 


1.253 


1.58913 


61.3 


25 


179.9768 


0.126 






26: 


5. 4066 


0.151 


1.84666 


23.8 


27: 


3. 0843 


1.030 


1.48749 


70.4 


28: 


12. 1193 


(D28) 






29: 


0.0000 


3. 905 


1.51680 


64.2 


30: 


0.0000 


(Bf) 







[oo98] m<DmMoj&mzfrfrz>x-j»u^?;3fcte\,^Xs jk^wsm^i^x 
m2u^mc2tm amstomommmBi^ H3wyxpG3<tii4i^x$G 
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mm 



f 


1.000 - 


9.196 ~ 


21.061 


FNO 


1.65 ~ 


2.18 ~ 


2. 88 


2 a) 


60. 31 ~ 


7.14 ~ 


2. 99° 


D7 


0.188 


7.970 


9. 308 


D14 


9.932 


2.150 


0. 812 


D23 


1.779 


0. 733 


2.054 


D28 


0. 535 


1.581 


0. 260 


Bf 


0. 583 


0. 583 


0. 583 



[0099] ^3(D^iiO^^^^^X-i=^VyX3(C^V^T, ^19»t/^24ffl<7)^Wy 
[«11] 

$19® k =-0.535226 A=-0. 367375E-02 B=-0. 340086E-03 

C= 0. 100074E-04 D=-0. 234761 E-04 
m24ffi k =-0.317306 A=-0. 53921 4E-03 B=-0. 300931 E-04 

C= 0.532791 E-05 0= 0. 1 1 81 75E-06 

[oioo] ±mmmmm3<D^^Mi^immi2^ir 0 

[«12] 

f3n=-16.607 
f 1 =13.591 
f 2 =-2. 163 

( 1 ) Da/T L = 0. 4 5 3 

(2) | f 3n |/fw=16. 607 

(3) f 1 / ( f w f t ) l/2 = 2.961 

(4) | f 2 | / (fw f t) ,/2 =0. 4 7 1 

[oioi] mii7b^mi3itm^Mmm3(Dmm^m^mx(Dmumm^ti : eti^u 
mffittm a =2i.o6i) \z&tfz>mtiL&m*7jkir 0 
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[0102] mu7bmmi3<D&w.nm\z&^x, ftmmmmwmmimmumz^u # 

[0103] ±|E^&tf#lfcM&Nb, M^»J3ii^^(l)~(4)^«L, f|J|Xi£ 

[0104] #^SlO{iX-AWyX20^#^, X-Ai^yX20lcj;oT^Lfc3te^^ 
CD (Charge Coupled Device) -^CMOS(Complementary Metal-Oxide Semiconduct 

or)^©3t«3E»m^^fflufet>o^affiprie-c&s 0 ±isx-Ai/>-X20fm 
^iiw^(^^^x-Av^X(Dw^xs¥^¥v^X(ciSB&>fbLT7^brfo§o^ 

[0105] ±ffi»ffe*^30fcj;oT^$nfc«»fi#ttl*«i^«liaiS40tJ:j:oT7*- 
[0106] ftO»iHiK50^tt, 0>Rtf , x-^#*y<D&flM£, ftm^nm&WKh* 
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[0107] ±w.Ltmmmmiote. j^m^lt^ qmommwoo** r 

U^t.tltzPDA (Personal Digital Assistant) ^*<D'ri?#/\'Atiit)B&<D%* : 7 

[0108] &*s, ±^Lit^mmommRxmummm\^^x^tiit^m(D^m 

[0109] 3CCD«Mfe*S:{C«faiT?&0, Se>l!lili«ffiFJfc*r# 
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(1) 0. 4<Da/TL<0. 5 

fat, 

Da:HP»M»e><||ffii*TW)re« 

TL: ^X£;g (U^X^^tott^frffiOOUyXjfi^^MfeffiMSW^W^ft 

[2] W^iKiBi^X-AuyXfc&vvt, 

«T©^M (2) Wct-TSX- AW^X 0 

(2) 13< | f3n | /fw<18 

[3] m^mixmmm2iz.Bm<D^-^uyx^^x, ±mmi^y^m\m^m 

n$hxnfcisMZbZ®mhttX-J*vyX 0 
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(3) 2. 5<fl/(fwft) ,/2 <3. 5 

[5] m^mix\m^m2Ktm<D^-M,uyx[z^x, ±.m%2uv?:m\mmn\ 
sxTco&itt (4) m&i-^kmmki-^-^y^o 

(4) 0. 42< | f2 | /(fwft) 1/2 <0. 5 
iSLU 

k-fZo 

£9M\^ itvvX, £wyx\ JEuyX<D3ft<DuyXfimm£frXffif&tsti?>ZkZ: 

m^m^itirm^ ±Mm2^xmi)mm^&m-rz>kth^ ±.mm4vy 
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(1) 0. 4<Da/TL<0. 5 

Da: m nm<Ofrb&ffi*X<Dm/£ 

tl: uyx±M {yy^(oh^thmmn(oyyxm^hm^wMtx<D%m\^ 
t-tz> 0 

[9] mmmfcmmvn&mmfc&^x, 

(2) 13< | f3n | /fw<18 
{lb, 

f3n: ®3u>xm*\zmm£ti5%&ttm<DMMmm 
[io] m^sxnmmmmmm^mmmm^^^x, ±.mniyyxmn%)&m£<9 

jiMtc, ^yy^tiEyy^tco^^-uyx, lEyyX, iEvyX<D4%ti<Dvyx-?m#\\ 

ztixmm&hzztmmb-rm&mmo 
[ii] m-&mio\mm<Dm®LmmKte^x, 

(3) 2. 5<fl/(fwft) 1/2 <3. 5 

n:%iuym<nmmM 

h:m&ffittmt&rtzuyx&&xoM&&M ■ 

[12] M#mxteW#mmmM<Dm&mmfcte^x, iMm2yyxm\mw-m^o 
\m\z. s ®.m\mmznmz*~***w?$.<n'kvyx, &yy*\ sEvyx^ $yyx 
(D4^(Duyxmmmxm^ti^t^wmtirmummo 
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[13] »**12fcB*©«^»!:*JV^ 

(4)0. 42< | f2 | /(fwft) 1/2 <0. 5 
at, 

t-rz> 0 
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